Lack of consensus gene expression changes associated with radiation-induced chromosomal instability.
The relatively high frequency with which ionizing radiation induces genomic instability suggests that a gene mutation occurring after irradiation is an unlikely cause of the phenotype. To search for mechanism(s) of initiation and perpetuation of this instability phenotype, gene expression profiles of clones exhibiting delayed chromosomal instability were analyzed. Microarray analysis using two pools of isogenic radiation-induced chromosomally unstable clones compared to an irradiated but chromosomally stable clone uncovered a set of 68 differentially expressed genes using two methods of analysis. Unexpectedly, all 68 genes were under-expressed relative to the chromosomally stable reference clone. Further analysis of the candidates placed the differentially expressed genes into pathways implicating differential MAP kinase signaling, ubiquitin/proteasome function, DNA repair, cell cycle control, lipid signaling, nucleotide metabolism, and other potentially disrupted pathways. Validation studies using northern and western blotting, and functional assays concluded that although differences in some of these pathways exist, no single gene or molecular pathway was found to be differentially regulated in all of the chromosomally unstable clones tested. Inferred from these data is that there are multiple potential molecular pathways and/or events that maintain the unstable phenotype, and no single expression pattern is linked to instability in the unstable clones analyzed.